Recently, the frequency of complementary and alternative medicine (CAM) use has increased exponentially in Europe and the United States. The rise of self-decisions by patients in medical treatment and the spread of the Internet are promoting the use of CAM in Japan. The most popular type of CAM in Japan is dietary supplements.
Introduction
Recently, the frequency of complementary and alternative medicine (CAM) use has increased exponentially in Europe and the United States. The rise of self-decisions by patients in medical treatment and the spread of the Internet are promoting the use of CAM in Japan. The most popular type of CAM in Japan is dietary supplements.
1) It is assumed that many consumers take over-the-counter (OTC) drugs and dietary supplements containing the vitamins and the minerals. Ascorbic acid is a powerful antioxidant that contributes to the formation and health of blood vessels, tendons, ligaments, bones, teeth, and gums. 2～5) It helps the body absorb iron and recover from wounds and burns.
2) It is reported that the hydrogen peroxide generated by the antioxidative effect of ascorbic acid is harmful to carcinoma cell, but does not inuence healthy cells.
6) The intake of ascorbic acid is closely related to a decrease in the incidence of some cancers. 7～9) Certain nutrients were identi ed to play a critical role in the normal functioning of the skin, particularly when nutrient deficiencies are apparent, e.g., ascorbic acid in collagen synthesis. 10～11) Several studies have observed improved protection of the skin against sun damage by dietary supplementation with vitamins C and ＊ 2-4-41 Ebara, Shinagawa-ku, Tokyo, 142-8501 Japan 
phenylhydrazine were added to 1mL of the diluted test solution. Then, the solution was stored at 37 ℃ for 3 h. Eighty-ve％sulfuric acid solution (2.5 mL) was added to it in ice water, and it was mixed and stored at room temperature for 30 min.
Finally, the absorbance at 540 nm was measured. 
Ascorbic acid content in preparations
The dosage form and components of the tested preparations are shown in Table 1 . The content of ascorbic acid in the preparations was measured using the second uid, 50 mM phosphate buffer (KH2PO4-NaOH) (pH 6.8), from the disintegration test in the Pharmacopoeia of Japan (JP) 15.
The amount of preparations corresponding to 500 mg as ascorbic acid was stirred in 300 mL of the second uid for 24 h at room temperature. Then, 
Drug release tests
The drug release experiment was performed according to the rst method (rotation basket meth- 
where m is the fraction of drug dissolved in solution at time t, dm/dt is the dissolution rate.
Antioxidative potency
Antioxidative potency was measured by a spectrophotometric assay (OXY-adsorbent test, Free radical elective evaluator, Diacron, Italy) in the tested medium of the drug release experiment.
19～21)
The second uid (pH 6.8) was used as the release medium. This test is based on the capacity of The results are expressed as mmol of HClO consumed by 1 mL of sample (mmol HClO/mL).
Statistical analysis
Statistical analysis was done using ANOVA with a post hoc Bonferroni-Dunn correction. The level of signi cance was taken as p＜0.005. The relationship between two different parameters was obtained by simple regression analysis.
Results and Discussion

Contents of ascorbic acid in preparations
The contents of ascorbic acid in preparations are shown in 
Drug release tests
The drug release profiles of total vitamin C from the preparations in the first fluid (pH 1.2) and the second fluid (pH 6.8) are described in Table 3 . Release parameters in the drug release experiment using the second fluid (pH 6.8) oxidation in the neutral medium was slightly advanced as compared with the acid medium. From the results, since the oxidation of ascorbic acid in the release media increased with time, it was suggested to change into dehydroascorbic acid to some extent in the intestine after ascorbic acid preparations have been taken orally.
Antioxidative potency
The total antioxidant capacity in the tested medium of the drug release experiment is described in Fig. 3 . The total antioxidant capacity was mea- 
Conclusion
Preparations containing ascorbic acid of various dosage forms and including various components were investigated in this study. In each preparation, the content of total vitamin C corresponding to the indicated amount was con rmed.
The release behavior in the rst uid and the sec- This study should contribute to effective utilization of the preparations containing ascorbic acid by clarifying the characteristics of the preparations.
